Introduction
The technology of information access has gone through a slow but steady process of adapting to the growth of availability of electronically stored information. When library were small, access to a piece of information could be achieved by asking the librarian, a "wise sage" who was supposed to have read every book in the library. The librarian could tell you which book contained the information you needed and where the book was located. When the number of books began to exceed the limits of human memory, categorisation became necessary and library classification systems such as the Dewey and the Library of Congress' were developed. Each book was assigned a set of subject headings that identified the topics treated in the book and its location in the library. Only by knowing the appropriate set of subject headings that identified the searched information item one could find its location in the library. With computers and the availability of electronic text came the possibility of searching through the entire text of documents (book, articles, etc.) to find words and phrases that identify a document as containing the information 1 sought. This "free text searching" ability meant that the searcher did not have to rely on someone else looking for documents for him or assigning documents to particular categories. However, if on one side this puts the searcher in control of the search, on the other side the searcher now has to know which word to use to express his information need when looking for documents, and has to know how to use the tool that performs such search.
With the increasing availability of electronic text and with the searcher becoming the user of an information accessing system, it became necessary to develop systems that were both easy to use and effective. Access to multimedia information exacerbate the problems found with text. The main aim of these systems is to provide a fast and effective identification of the information relevant to specific users' needs. This is a complex task, pervaded with imprecision and uncertainty, due to the fact that it requires an interpretation of both the users information needs and the information stored.
The Workshop on Management of Uncertainty and Imprecision in Multimedia Information Systems (MUIMIS'01), held as part of the Sixth European Conference on Symbolic and Quantitative Approaches to Reasoning with Uncertainty (EC-SQARU 2001), aimed at promoting discussion on the design, implementation and evaluation of such systems. It attracted a wide selection of researchers from different fields, such as, for example, theoretical computer science, databases, information retrieval, hypermedia, and digital libraries. This special issue is, in large part, the result of that workshop. In fact, it presents extended versions of some of the papers presented at that venue, in addition to a few new ones.
Uncertainty and Imprecision in Multimedia Information Systems
One of the most challenging problems of modern multimedia information systems is the representation of the information to be stored, searched and retrieved. The representation of "information objects" is often subject to uncertainty. Uncertainty plays a very important role both in the document/query representation and in the matching process. For example, the extraction of index terms from a document or a query to represent the document informative content or the user information need is a highly uncertain process. Many approaches have been and are currently being explored to handle this uncertainty. Probability theory is just one way of dealing with this uncertainty, and other approaches have been proposed too. A good selection of research in these issues can be found in some recent collections of articles 3,6,2 . However, the representation of information is not only an uncertain process, it is also subject to imprecision. For example, the data describing the redness of a red object present in a picture to be stored in a multimedia database are subject to a certain degree of imprecision due to the measuring process. Moreover, the user perception of redness in a red object is subjective and imprecise. Imprecision requires different techniques from uncertainty, because of its very different nature. Approaches that fall under the umbrella of Soft Computing, such as, for example, Fuzzy Logic, Dempster-Shafer's Theory of Evidence, and Neural Networks, have been proved to be effective in handling such imprecision and subjectivity. Example of use of Soft Computing techniques in Multimedia Information Systems can be found in other recent collections of articles 4,5,1 . Advanced Multimedia Information Systems need to be able to handle both the uncertainty and the imprecision of the representation, access, and retrieval of information. Systems that combine the power of Probability Theory with the flexibility of Soft Computing seem to be the way forward. This will require not only further theoretical work on different formal theories, but also further effort in the efficient implementation of these theories. Finally, only through a thorough evaluation of the actual effectiveness of these new techniques, an advancement of the state of the art will be made.
In this Special Issue
This special issue contains six papers. The first three papers deal with information modelling issues. The paper of G. De Tré and R. De Caluwe describes an approach aiming at modelling, in the framework of possibilistic theory, the satisfaction degree of constraints (or in general of conditions) in the presence of missing information. The paper shows how extended possibilistic truth values can be employed to cope with constraints for which the truth value is (partly) undefined. An illustrative database definition and querying example is presented and discussed.
Information might be missing or being imperfect. The paper by G. Bordogna and S. Chiesa describes a fuzzy model for managing imperfect spatial information. The authors propose a unified framework to represent and manage both vague and indeterminate regions. New spatial data types and linguistics qualifiers are defined for representing and describing the spatial entities.
An important aspect in information access concerns the possibility of taking into account the users' preferences for querying. The paper by M. De Calmès, D. Dubois, E. Hullermeier, H. Prade and F. Sèdes addresses some of the issues related to database querying and case based-reasoning in the framework of fuzzy set and possibility theory. The paper reports experiments on a database system which handles preferences of users and similarity based inference for querying.
The following three papers are concerned with structured and unstructured text retrieval and cauterisation. The effective retrieval of structured documents requires models that take into account not only the document content, but also its logical structure. The paper by M. Lalmas and T. Rolleke presents a formal model for structured document retrieval that enables the retrieval of information items of varying granularity. The proposed model is based on the definition of modal knowledge operators, augmented knowledge operators and augmented truth value assignment functions.
Many researchers in IR have considered and analysed the possibility of combining evidence of relevance coming from multiple IR models. This approach is known by many names, like, for example, data fusion or retrieval experts. The main issues in this area of research are related to which experts' evidence should be combined and how (i.e. the combination function). The paper by H. Billhardt, D. Borrajo and V. Maojo describes and evaluates the use of Genetic Algorithm (GA) for the automatic generation of a suboptimal linear combination of retrieval experts.
Finally, the paper of C. Peters and C. Koster is concerned with text cauterisation. The paper discusses the use of uncertainty as a way to measure the noise level of terms in the context of term selection for text cauterisation. The authors propose a new criterion that enables to distinguish between low-quality ("noisy") and high-quality ("stiff") terms.
Conclusions
This special issue presents a selection of approaches to handling uncertainty and imprecision in multimedia information systems. Its purpose is not to provide solutions to problems we think are far from being solved, but to open a discussion on some of the issues that are going to be central to the design of next generation multimedia information systems.
